Multimodal Medication Treatment in Refractory
Neuropathic Pain, such as CRPS
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What is CRPS? Budapest Diagnostic Criteria of CRPS

1. Continuing pain that is disproportionate to any inciting event.

2. Must report at least one symptom in three of the four categories:
a. Sensory: hyperesthesia and/or allodynia
b. Vasomotor: temperature asymmetry and/or skin color changes and/or skin color asymmetry
c. Sudomotor/edema: reports of edema or sweating changes and/or sweating asymmetry

d. Motor/trophic: decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia)
and/or trophic changes (hair, nail, skin)

3. Must display at least one sign in two or more of the following categories:

a. Sensory: hyperalgesia to pinprick, allodynia to light touch and/or deep somatic pressure and/or
joint movement

b. Vasomotor: evidence of temperature asymmetry and/or skin color changes and/or asymmetry
c. Sudomotor/edema: evidence of edema and/or sweating changes an/or sweating asymmetry

d. Motor/trophic: evidence of decreased range of motion and/or motor dysfunction (weakness,
tremor, dystonia) and/or trophic changes (hair, nail, skin)

4. No other diagnosis that better explains the signs and symptoms.



Budapest Diagnostic Criteria of CRPS

Quantitative sensory test; QST
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Pathophysiology of CRPS

Mechanism of CRPS
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Figure 1. The exact mechanism of complex regional pain syndrome
(CRPS) is unclear. This depicts a simplified version of how an
injury might result in the symptoms associated with CRPS.
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Acute phase of CRPS : Inflammation control

Peripheral Nerve Injury (A-8 or C-fiber); Iarge-diameter nerve injury?}l S8t F 5
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Central sensitization (Neuroinflammation + LTP)

Calcium dependent triggering of Action potentials
synaptic vesicle fusion by Na+ Receptor
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Central Sensitization : Long-Term Potentials (LTP)
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Neuropathic pain; Neuropathic pain symptom inventory (NPSI)
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Neuropathic pain; Evoked pain (Allodynia)
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Allodynia refers to central pain sensitization (increased response of
neurons) following normally non-painful, often repetitive, stimulation.

Allodynia can lead to the triggering of a pain response from stimuli
which do not normally provoke pain.

Touch allodynia (9), Pressure allodynia (10), Cold allodynia (11)



Neuropathic pain
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ORIGINAL RESEARCH ARTICLE

Symptom-Based Treatment of
Neuropathic Pain in Spinal
Cord-Injured Patients

A Randomized Crossover Clinical Trial

ABSTRACT Evoked pain = allodynia

Min K, Oh Y, Lee S-H, Ryu JS: Symptom-based treatment of neuropathic pain in
spinal cord-injured patients: a randomized crossover clinical trial. Am J Phys Med
Rehabil 2016;95:330-338.

Objective: The objective of this study was to identify the differences in medi-
cation effect according to pain characteristics in spinal cord-injured patients.
Methods: This study is a prospective, randomized, crossover study. Fifty-five
patients and 66 locations of neuropathic pain were included. Pain was classified
into four spontaneous characteristics and three evoked pain characteristics.
Oxcarbazepine (Na* channel blocker) and pregabalin (calcium channel »-3 ligand
medication) were tried. Patients were divided into two groups: evoked pain present

and evoked pain absent Overall average visual analog scale was obtained.

Results: Oxcarbazepine was significantly more effective for patients without
evoked pain than in those with it for electrical, burning, and pricking pain. The effect
of pregabalin was not different regarding the presence or absence of evoked pain
for all pain categories, except burning pain. In patients with evoked pain, pregabalin
was shown to be significantly more effective for electrical pain, allodynia, and heat
hyperalgesia than oxcarbazepine. In the evoked pain absent group, oxcarbazepine
showed greater improvement than pregabalin but was not significant.

Conclusions: Insummary, the phenotype of neuropathic pain was associated
with the efficacy of different phamnacologic treatments. Symptom-based treatment,
therefore, can lead to more efficient analgesia.

Key Words: Meuralgia, Spinal Cord, Oxcarbazepine, Pregabalin, Drug Therapy,
Symptom Assessment
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Management of CRPS

Multimodal Medication Therapy
HH|

1. CRPS O| A Acute phase 0|A2| main pathophysiology neuroinflammation O|C}
(peripheral & central neuroinflammation).

2. 1 0|2 0f= neuroinflammationO| O, long-term potentiation (LTP) Of 2%t
central sensitizationO| =&l pathophysiology 7} &l CF.

3. LTPE 27| 2sli M= pre-synaptic sensory neuronO| A substance P, glutamate
9 Z+2 neurotransmitter?| £H|E Z| A 3|8|0fF SHCT,

4. LTPE 27| IS M= post-synaptic sensory neuron® Al NMDA, AMPA Rc 2t Z

= T&XN|2| activation = Z|A2}S||OF SFLC

o —

5. ALEOIC CRPSS| SSES0| Cf CIER, Bl e & 8Kk, +8H 2 o d
T CHE ZAOICt -> 7™ X|Z (multimodal medication therapy)2| Z 2.
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Algorithm of Multimodal Medication Therapy

CRPS diagnosed by the
Budapest criteria

]

First Steroid Pulse
Treatment (prednisolone 60
mg/day for 3 days, tapered
to 10 mg/day for 6 days,
total 9 days)

Second Steroid Pulse Start medication for managing
Treatment central sensitization
1. Start one medication at a time
and maintain for at least 2-3
NO days to see if the drug is
working.
> 2. If the medication is effective,
YES increase the dose and add the
next medication
| Third Steroid Pulse ‘ 3. If the medication does not work,
Treatment remove the drug and start the
ne‘xt one.

!

Medication for managing central sensitization

A. Medications for reducing glutamate secretion at the presynaptic membrane
1. Ca?*channel ligands: gabapentinoids (pregabalin or gabapentin)
2. Na*channel blocker: lamotrigine, carbamazepine
3. y-aminobutyric acid (GABA,): clonazepam
4, y-aminobutyric acid (GABAg): baclofen
5. Alpha-adrenergic receptor: tizanidine, clonidine
6. Serotonin, Norepinephrine, Dopamine: SNRI, TCA, Mirtazapine, dopamine agonist
(ropinirole, pramipexole)

l

B. Medication for blocking AMPA receptors at the postsynaptic membrane
1. AMPA receptor blocker: perampanel

l

C. Medications for blocking p-opioid receptors at the presynaptic membrane
1. Tramadol
2. Acetaminophen/Tramadol
3. Oxycodone or Tapentadol
4. Fentanyl patch or buprenorphine patch

YES

Is pain well-controlled?

IV medication for blocking NMDA receptors at the postsynaptic

membrane

1. Ketamine IV treatment for 10 days (3 months interval)

Maintain medication

Is pain well-controlled?

IV medication for blocking Na* receptors at the postsynaptic membrane

1. Lidocaine IV treatment for 10 days (3 months interval)

12



Pharmacologic options for CRPS: Pre-synaptic

@Baclofen (Prex®, GABA; A) or Clonazepam (Rivotril® GABA, A)
Diazepam (Valium® GABA, A)
Midazolam IV (GABA, A)
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Pharmacologic options for CRPS

@Tizanidine (Sirdalud®), Clonidine (Kapvay®)

- Centrally acting a2 adrenergic agonist

(3 Gabapentinoids (Gabapentin or Pregabalin)
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Pharmacologic options for CRPS

Pregabalin

Spinal cord

Gabapentin \

Sensory neuron

neuron

lonotropic
receptor

Pain transmission

Metabotropic
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(ex. AMPA, NMDA Receptor)

[ 1
Na
TT)! i - Carbamazepine
-sensitive
VGSCs (Nayt 32) (egretol)
- Lamotrigine
- Lidocaine IV
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Pharmacologic options for CRPS: Post-synaptic

« NMDA antagonist (Ketamine)
« AMPA antagonist
(Fycompa®, Perampanel)

Dorsal hom
neuron

16



Pharmacologic options for CRPS (inhibitory inter-neuron)

SSRI (Fluoxetine; Prozac®) (not recommended)
SNRI (Velnafaxine; Efexor®, Duloxetine; Cymbalta®)
Mirtazapine (increase secretion of Norepi & Serotonin)
TCA (Amitriptyline: strong action on serotonin transporter and

moderate effects on norepinephrine transporter)
Dopaminergic agonist? (ropinirole; Requip®, pramipexole ;Mirapex®)

in the dorsal horn
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A ”
- — [ Ca2
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1.

2.

Process of neuropathic pain

Centrally Sensitized +oelcepﬁvo Transmission

Peripheral sensitization (inflammation)
-Threshold Zt24, AP A4

-AP2S| HIH A Ol 7} (Na* Rc S71) N
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Post-synaptic terminal
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Ketamine IV for NMDA Receptor Block at Post-synaptic mb

The therapeutic range of ketamine makes it one of the safest sedative
agents for most emergency clinical and preclinical situations.

In low doses, it causes analgesia and sedation, and in high doses, it
produces general anesthesia.

Time of onset: 30s, Duration of Action after dosing: 5-10 min for bolus dose
Ketamine's half-life in plasma is approximately 2.3 + 0.5 hours.
Currently, three pain societies recommend intravenous dosing of ketamine

for chronic pain at 0.5 to 2 mg/kg for one-day outpatient or three- to five-
day inpatient awake treatment with higher doses titrated to effect.
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Ketamine IV 212/ X| & Protocol

=
—

[0
¥

Protocol (&)
Ketamine IV: 5 +2 (8X|7]) + 5

0.35mg/kg/hour (1.4mg/kg) for 4 hours & maximum dose £ o}11
12X} maximum dose 2| 50%

22Xt maximum dose 2| 75%

32X maximum dose 2| 100%

- 25mg/hour & EX| 2%A N/S 100 mL Off mix SHA 4A|ZF S =Lt
- Unpleasant visual hallucination, nightmare 2t Z2 high dose ketamine &%}
7

x|
22 o4tst7] s AME ™ midazolam 2mg IV, ketamine X| 2 A|Z}f 4A|12F =
midazolam 2mg IV € Z0]| S| =L},

|.

- of=0f Chet Lid= EX[ot7| lol 370 &0| 2] term & F11 Al

Ok

FCF.

- With nasal O, (2L), O, Satuation monitoring, Flumazenil 0.5mg (&5H|)
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Lidocaine IV X| & Protocol for Na+ Rc Block

=
—

[0

Protocol (&)

Lidocaine |V:

2% lidocaines £2F AH|ASHA normal saline 500mL Of] mix ot 4A|Z2HsQF =L}

12X} 1mg/kg
2L Xt 2mg/kg
32X}t 5mg/kg

- Maximum 5mg/kg £ S04, side effect (dizziness, nausea.)?t 1= X|CHBHO|
HR|ZE 22{FCt With EKG monitoring.

- Dizziness & F&&0| A= 4% HIE M doseE =L
- Midazolam 2mg ™ Z siF7| = &
- With nasal O, (2L), O, Satuation monitoring, Flumazenil 0.5mg (&fH|)

- CHEE Ketamine IV & [l sedationO| A7} &= AIE=<2 midazolam £10|
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ABSTRACT

PAIN MEDICINE

Volumea 10« Mumber 2 - 2009

Preliminary Research Articles

Efficacy of 5-Day Continuous Lidocaine Infusion for the
Treatment of Refractory Complex Regional Pain Syndrome

Bobert J. Schwartzman, MD, Mona Patel, MD, John RB. Grothusen, PhD, and
Guillermo M. Alexander, PhD

Department of Meurology, Crexel University College of Medicine, Philadelphia, Pennsylvania, USA

Objective. Chronic regional pain syndrome (CRPS) is a severe pain condition that usually results from
an injury or surgical procedure. The pain in CRPS often spreads from the site of injury, and with time
becomes refractory to conventional therapy. The present study was underraken to evaluate the effects
of 5-day continuous intravenous lidocaine treatment in patients afflicted with CRPS.

Methods. Intravenous lidocaine was administered in an escalating dose schedule to 49 severely
affected CRPS patients in a monitored setting over 5 days. Evaluation of pain parameters and other
signs and symproms of CRPS were obtained during the infusion and at 1, 3, and 6 months following
therapy.

Results. The majority of patients demonstrated a significant decrease in pain parameters and other
symptoms and signs of CRPS. The pain reduction lasted an average of 3 months. Lidocaine may be
particularly effective for thermal and mechanical allodynia. Less clinically significant effects were
documented on the motor aspects of the syndrome.

Discussion. Intravenous lidocaine administration titrated to 5 mg/L demonstrated: 1) a significant
decrease in mechanical and thermal allodynia for three months, 2) lessened associated inflammatory
components of CEPS, and 3) only minimal side effects and no severe complications.

Key Words. Refractory CRPS; Lidocaine; Thermal Allodynia; Mechanical Allodynia; Complex
Regional Pain Syndrome
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10 4 Bra & Months

3 Months

N : \
T

NRS: 0-10

Follow-Up Times

Figure 1 Owerall pain intensity. This figure illustrates the
reported overall pain as mean = SD before and at 1, 3, and
& months following 5 days of intravenous lidocaine infusion,
rated on an NRS scale of 0—10. Statistical significance was
evaluated with a paired ttest (* P<0.05 ™ P<0.005).
MRS = numerical rating scale.

2% Lidocaine 1cc = 20mg Lidocaine
29 Lidocaine = 2% lidocaine 100cc

Treatment Protocol

All padents were monitored in a step-down unit.
Blood pressure, EK(, and oxygenaton were
monitored in standard fashion.

Lidocaine infusion consisted of 2 g of lidocaine
in 250 mL. of 5% dextrose in water delivered
by conunuous infusion at a rate of 7.55 cc/h
(60.4 mg/h) over the first 24 hours, 11 cc/h over the

next 24 hours, 15 ccon day 3, 18 cc/h on day 4, and

21 cc/h (168.0 mg/h) on day 5. Blood lidocaine
levels were obtained dajly (‘Table 5), and the infu-

sion rate increased only if the blood level was less
than 5 mg/L. If the blood lidocaine level was
greater than 5 mg/L, the rate of infusion was
decreased to the rate used on the previous day. If
side affects occurred, drop in blood pressure,
cardiac arrhythmia, dysphoria, or dizziness, dosage
was decreased or stopped. This 5-day treatment
protocol was designed after successful treatment of
eight previous padents. These pauents responded
successfully to a dtrared maximal infusion rate of
21 cc/h (168.0 mg/h). Faster infusion rates and
longer than 5 days of treatment caused dizziness,
dysphoria, and hypotension.
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Complications

The side eftects were mild, and no severe compli-
cadons were noted. Sixteen of 49 (32.6% ) patients
had side effects. The mild side effects included
nausea (N=1), faugue (N=1), bradycardia
(N=2), wmachycardia (N=1), amial arrhythmia
(N=1), and hypotension (N=2). As soon as
cardiac complicatons were noted, the treatment
was stopped. Psychiatric side effects included
disorientation (N = 1), euphoria (N = 3), halluci-
natons and nightmares (N = 1). These complica-
tons occurred at a dose of 15-18 cc/h (120~
144 mg/h). One panent suftered a seizure, one
verugo, and one suffered blurred vision. All side
effects disappeared within 12 hours of cessaton of
treatment, and no long-term etfects were noted in
any patient.

 Peripheral nerve injury may maintain a
central hyperexcitable state by continual
spontaneous discharge due to an abnormal
concentration of sodium channels in the
injured nerve trunk or its terminal twigs [1].

« Treatment with lidocaine and SP and
CGRP antagonists delayed the onset of
neuropathic pain by 1-4 days compared
with saline control rats [2].

1. Cepeda MS et al. Defining the therapeutic role of local anesthetic sympathetic blockade in complex regional pain
syndrome: A narrative and systematic review. Clin J Pain 2002;18(4):216-33.

2. Lee SE, Kim JH. Involvement of substance P and calcitonin gene-related peptide in development and maintenance of
neuropathic pain from spinal nerve injury model of rat. Neurosci Res 2007;58(3):245-9.
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Algorithm of Multimodal Medication Therapy

CRPS diagnosed by the
Budapest criteria

]

First Steroid Pulse
Treatment (prednisolone 60
mg/day for 3 days, tapered
to 10 mg/day for 6 days,
total 9 days)

Second Steroid Pulse Start medication for managing
Treatment central sensitization
1. Start one medication at a time
and maintain for at least 2-3
NO days to see if the drug is
working.
> 2. If the medication is effective,
YES increase the dose and add the
next medication
| Third Steroid Pulse ‘ 3. If the medication does not work,
Treatment remove the drug and start the
ne‘xt one.

!

Medication for managing central sensitization

A. Medications for reducing glutamate secretion at the presynaptic membrane
1. Ca?*channel ligands: gabapentinoids (pregabalin or gabapentin)
2. Na*channel blocker: lamotrigine, carbamazepine
3. y-aminobutyric acid (GABA,): clonazepam
4, y-aminobutyric acid (GABAg): baclofen
5. Alpha-adrenergic receptor: tizanidine, clonidine
6. Serotonin, Norepinephrine, Dopamine: SNRI, TCA, Mirtazapine, dopamine agonist
(ropinirole, pramipexole)

l

B. Medication for blocking AMPA receptors at the postsynaptic membrane
1. AMPA receptor blocker: perampanel

l

C. Medications for blocking p-opioid receptors at the presynaptic membrane
1. Tramadol
2. Acetaminophen/Tramadol
3. Oxycodone or Tapentadol
4. Fentanyl patch or buprenorphine patch

YES

Is pain well-controlled?

IV medication for blocking NMDA receptors at the postsynaptic

membrane

1. Ketamine IV treatment for 10 days (3 months interval)

Maintain medication

Is pain well-controlled?

IV medication for blocking Na* receptors at the postsynaptic membrane

1. Lidocaine IV treatment for 10 days (3 months interval)
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Table 1. The characteristics of patients with CRPS in this study.

Age (years)
Sex (Male : Female)
Body weight (kg)

NRS at admission
NRS at discharge

51.62+11.09
21:18
68.56+12.04
8.26+1.49
5.20+1.30

54.33+5.72
4:2
63.17+£3.04
8.75+1.08
5.83+0.68

Nomber 39 6 I

51.98+10.53
25:20
67.84+11.72
8.32+1.44
5.29+1.24
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Ketamine Group

>
Lidocaine Group
>
L [ | | [ |
| | 1 1
Pain at initial consult Pain after oral Pain after IV Pain after IV
(P1) medications (P2) ketamine (P3) Lidocaine (P4)
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5 (12.8%) 0 (0%) 5 (11.1%)
106044497 (400-1600) 106044497 (400-1600)
31 (79.5%) 5 (83.3%) 36 (80%)
326.61+152.88 (75-600) 210+82.16 (150-300) 310.42+149.93 (75-600)
2 (5.1%) 0 (0%) 2 (4.4%)
150+70.71 (100-200) 150+70.71 (100-200)
14 (35.9%) 2 (33.3%) 16 (35.6%)
91.07+24.23 (75-150) 75.00 + 0.00 (75-75) 89.06+23.22 (75-150)
Perampanel (%) 22 (56.4%) 2 (33.3%) 24 (53.3%)
3.82+1.62 (2-8) 3.00+1.41 2-4) 3.75+1.59 (2-8)
Clonazepam (%) 35 (89.7%) 4 (66.7%) 39 (86.7%)
0.87+0.4 (0.25-2) 0.75+0.29 (0.5-1) 0.86+0.39 (0.25-2)
Diazepam (%) 4 (10.3%) 1(16.7%) 5 (11.1%)
25410 2-4) 2.0 +0.02-2) 2.4+0.89 (2-4)
Lorazepam (%) 13 (33.3%) 4 (66.7%) 17 (37.8%)
0.65+043 (0.5-2) 341,15 (2-4) 121+1.20 (0.5-4)

6 (15.4%) 0 (0%) 6 (13.3%)
9.17:2.04 (5-10) 9.17+2.04 (5-10)

1 (2.6%) 1(16.7%) 2 (4.4%)
30.0+0.0 (30-30) 20.0+0.0 (20-20) 25+7.07 (20-30)

Mean + standard deviation (minimum value — maximum value).
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Duloxetine (%)

Duloxetine dose (mg)

Mirtazapine (%)

Mirtazapine dose (mg)

Oxycodone (%)

Oxycodone dose (mg)

Tapentadol (%)
Tapentadol dose (mg)

Fentanyl patch (%)
Fentanyl patch dose (pg)

Buprenorphine patch (%)
Buprenorphine patch dose (ug)

Carbamazepine (%)

Carbamazepine dose (mg)

Quetiapine (%)
Quetiapine dose (mg)

: %)

N
o
o
g
o
3
~_~

Zolpidem dose (mg)

Mean + standard deviation (minimum value — maximum value).

Ketamine Group
)

33 (84.6%
49.09+32.53 (30-120)

13 (33.3%)
20.19+9.87 (7.5-30)
7 (17.9%)
12.86+4.88 (10-20)
5 (12.8%)
160+89.44 (100-300)
15 (38.5%)
28.1£13.46 (12-50)
6 (15.4%)
6.67+2.58 (5-10)

5 (12.8%)
400.0+0.0 (400-400)
9 (23.1%)
148.61£148.62 (12.5-400)
7 (17.9%)
10.0£0.0 (10-10)

) 34 (

1(16.7% 75.6%)
30.0£0.0 48.53+32.21
(30-30) (30-120)
0 (0%) 13 (28.9%)
20.19+£9.87 (7.5-30)
2(333) 9 (20%)
20.0+0.0 (20-20) 14.44+5.27 (10-20)
0 (0%) 5 (11.1%)
160+89.44 (100-300)
4 (66.7%) 19 (42.2%)
50 (50-50) 28.76+16.36 (12-50)
0 (0%) 6 (13.3%)
6.67+2.58 (5-10)
0 (0%) 5 (11.1%)
400.0+£0.0 (400-400)
5 (83.3%) 14 (31.1%)

147.5+£76.24 (12.5-200)

1 (16.7%)
6.25+0.0 (6.25-6.25)

148.21+£124.02 (12.5-400)
8 (17.8%)
9.53+1.33 (6.25-10)
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P-value between periods
NRS score at P1 NRS score at P2 NRS score at P3 NRS score at P4

Ketamine group 9.83+0.33 (9-10) 8.32+1.52 (4-10) 5.20+1.30 (2-7.5)

Lidocaine group 9.83+£0.41 (9-10) 8.75+1.08 (7.5-10) 8.42+1.28 (7-10)

9.83+0.34 (9-10) 8.39+1.46 (4-10) 5.68+1.73 (2-10)

Mean #* standard deviation (minimum value — maximum value).
P<0.05 is considered to be statistically significant.

5.83+0.68 (5-7)

5.83+0.68 (5-7)

P1-P2

P2-P3

P1-P3
P1-P2

P1-P3

P1-P4

P2-P3

P2-P4

P3-P4

P1-P2

P1-P3

P1-P4

P2-P3

P2-P4

P3-P4

<0.001*

<0.001*

<0.001*
0.048*

0.026*

<0.001*

0.175

<0.001*

0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.001*
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Summary

Start steroid treatment as soon as possible !

SEAtOLCE 2F0f| CHeE BFE 0| CHE = /7] 20, multi-modal medication

= 2A0A 23 HE0f 2Atel §F BHSE =0 &30 HES| AHESHAY

—

Intravenous ketamine or lidocaine O| refractory neuropathic pain 0 SRt

N2S2| oLt == AL,

o
=
Ho
Il
0

X|22}t7| ECh= manage ot AH0|2h= 240 Cf



Case 1

O Al: 56M| At

49 ™ LI 2 = X[ Q| 4. Sural nerve injury.

Lyrica, Enafon, Ultracet Semi, Fentanyl Patch, Celebrex =&75t11,
UHX 0l 50| SGB A|AotH AWl S50 =E =[O A L 2.
1. Steroid pulse treatment -> &1t 91 3.

2. Lyrica 75mg bid 21} -> 150mg bid dose up

3. Rivotril 0.5mg 1t 21} -> 1t bid 2 dose up.

4. Baclofen, Sirdalud, Cymbalta =1t &1 5.

5. Fycompa 2mg 21} -> 5mg S & side effect -> 2mg CtA| L&,

6. Ketamine IV -> &1} 37§ 5ot 1} §X|.
37| Ot AR5 Ketamine IV Al&l. NRS 3-4 §X|.
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Case 2, 3

Ol Al: 40M SR}

otE T Deltoid £ TPI 2 <, R otHN EIX| KEl I EE5S 2.
LEe/el =& LH H. 20| = &4, B EO| Hhh 22U E0AM old BlE

1. Steroid pulse treatment -> 21} US. 33| THX| A|H.

2. NRS 1-2 89| &F HOI Neurontin 100mg bid 21}
-> 300mg bid dose up & total improved.

Ol Al: 36M| O K}
O|=& ™ YHO| NSAID At 2, W AASHHN CRE|7HX| X2l HESS T
el =& WH. 20| X =4 280N Old Bla

1. Steroid pulse treatment -> &1 JAS. 23| 7HX| A,

2. NRS 1-2 HE9| &F HOl Neurontin 100mg bid £ nearly total improved.
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Case 4

Ol Al: 64| At

1.

Steroid pulse treatment -> &1 1S

Lyrica 75mg bid 21} -> 150mg bid dose up

Rivotril, Baclofen, Sirdalud, Cymbalta &1t 81 5.

Fycompa 2181 S.

Ultracet Semi ER 21} -> Ultracet ER 2 T2

Ketamine IV + midazolam IV for 10 days->ZE0| £7|HA HEHA s

Lidocaine IV without midazolam for 10 days
NRS 10 -> 52 ZEYY (HE~FEZE 74l
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Thanks for Your Attention!
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